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(54) EGR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact EGR 
device capable of efficiently cooling a recirculated 
exhaust gas without increasing the thermal load of a 
water cooling system. 

SOLUTION: This EGR device is so structured that part 
of an exhaust gas 5 is taken out of an exhaust manifold 
6 (exhaust passage) of an engine 1 and recirculated to 
an intake manifold 3 (intake passage). The device is 
provided with a vortex tube 8 for dividing the exhaust gas 

5 into warm gas and cool gas, the revolving chamber 9 
of the vortex tube 8 is connected to the exhaust manifold 

6 (exhaust passage) through an exhaust gas introduction 
passage 10, an appropriate position of an exhaust tube 7 
(exhaust passage) located on the lower side than the 

connection position of the exhaust gas introduction passage 10 is connected to an warm gas 
discharge opening 11 of the vortex tube 8 through a warm gas exhaust passage 12, and the 
intake manifold 3 is connected to a cool gas discharge opening 1 3 of the vortex tube 8 
through a cool gas exhaust passage 14. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is EGR equipment extracts a part of exhaust gas from an engine flueway, and it was made to 
recycle to an inhalation-of-air path. Have the vortex tube which divides exhaust gas into pre-heating and 
cold, and between the turning room of this vortex tube and flueways is connected at an exhaust gas 
installation path. EGR equipment characterized by the thing of the flueway which serves as the 
downstream from the connection place of this exhaust gas installation path for which between a location 
and the pre-heating deliveries of said vortex tube was connected suitably at the pre-heating blowdown 
path, and between the cold deliveries of said vortex tube was connected at the cold blowdown path. 
[Claim 2] The intake-air-temperature sensor which detects the temperature of the inhalation air 
introduced into an engine, The exhaust-gas-temperature sensor which detects the temperature of the 
exhaust gas introduced into a vortex tube, The rotation sensor which detects an engine engine speed, and 
the load sensor which detects an engine load, So that the recirculation of the exhaust gas may be carried 
out based on the detecting signal from each [ these ] sensor by the optimal flow rate according to engine 
operational status, inhalation air, and the temperature conditions of exhaust gas EGR equipment 
according to claim 1 characterized by having the control unit which outputs a command to the flow 
control valve with which the pre-heating delivery of a vortex tube was equipped whenever [ pair 
dehiscence ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the EGR equipment it was made to recycle a part of 

exhaust gas drawn from the engine flueway to an inhalation-of-air path. 

[0002] 

[Description of the Prior Art] Although the EGR equipment which a part of exhaust gas of engines, such 
as an automobile, is conventionally recycled [ equipment ] in an engine, and reduces generating of NOx 
(nitrogen oxides) is known If the exhaust gas recycled in an engine is cooled with such EGR equipment, 
when the temperature of this exhaust gas will fall and the volume will become small Since combustion 
temperature can be fallen without reducing an engine output not much and generating of NOx can be 
reduced effectively, there are some which equipped the EGR cooler which is made to carry out heat 
exchange of the exhaust gas to cooling water, and is cooled in the middle of the line which recycles 
exhaust gas in an engine. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it sets to conventional EGR equipment equipped 
with the EGR cooler of such a water cooling type. Since engine cooling water will be diverted and 
exhaust gas will be cooled, large buildup of the thermal load about a water-cooled system is caused. An 
increase and the cure of carrying out or enlarging a radiator etc. are needed in a circulating water flow, 
and there is a problem that the jump of cost is not avoided. Further Since the EGR cooler itself needed 
the comparatively big volume, there was also a problem that the layout for realizing loading which is 
especially convenient by automobile was difficult. 

[0004] This invention is what was made in view of the above-mentioned actual condition, and it aims at 
offering the compact EGR equipment which enabled it to cool recirculation exhaust gas efficiently, 
without increasing the thermal load of a water-cooled system. 
[0005] 

[Means for Solving the Problem] This invention is EGR equipment extracts a part of exhaust gas from 
an engine flueway, and it was made to recycle to an inhalation-of-air path. Have the vortex tube which 
divides exhaust gas into pre-heating and cold, and between the turning room of this vortex tube and 
flueway s is connected at an exhaust gas installation path. It is characterized by the thing of the flueway 
which serves as the downstream from the connection place of this exhaust gas installation path for which 
between a location and the pre-heating deliveries of said vortex tube was connected suitably at the pre- 
heating blowdown path, and between the cold deliveries of said vortex tube was connected at the cold 
blowdown path. 

[0006] Therefore, in this invention, a part of exhaust gas is extracted from a flueway, and it is introduced 
at the turning room of a vortex tube. Form a high-speed turning style inside this vortex tube, and it 
separates into pre-heating and cold. While the pre-heating of exhaust gas is discharged by the flueway 
through a pre-heating blowdown path from a pre-heating delivery The recirculation of the cold of 
exhaust gas will be carried out through a cold blowdown path at an inhalation-of-air path from a cold 
delivery, and it becomes possible [ cooling exhaust gas efficiently, without using a water-cooled system, 
and recycling to an inhalation-of-air path ]. 

[0007] Moreover, since the method which divides exhaust gas into pre-heating and cold by the vortex 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web cgi_ejje 



6/21/04 



Page 2 of 5 

tube, and recycles only cold is adopted, the volume is smaller than the case where the EGR cooler of the 
method which carries out water cooling of the conventional **** exhaust gas, and recycles it is adopted, 
it ends, and it becomes possible to attain miniaturization of the whole EGR equipment. 
[0008] Furthermore, the intake-air-temperature sensor which detects the temperature of the inhalation air 
introduced into an engine in this invention, The exhaust-gas-temperature sensor which detects the 
temperature of the exhaust gas introduced into a vortex tube, The rotation sensor which detects an 
engine engine speed, and the load sensor which detects an engine load, So that the recirculation of the 
exhaust gas may be carried out based on the detecting signal from each [ these ] sensor by the optimal 
flow rate according to engine operational status, inhalation air, and the temperature conditions of 
exhaust gas It is desirable to have the control unit which outputs a command to the flow control valve 
with which the pre-heating delivery of a vortex tube was equipped whenever [ pair dehiscence ]. 
[0009] If it does in this way, the flow control valve of the pre-heating delivery in a vortex tube will be 
controlled by the opening command from a control device by the suitable opening, and the recirculation 
of the exhaust gas will be carried out by this by the optimal flow rate according to engine operational 
status, inhalation air, and the temperature conditions of exhaust gas. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below, referring to 
a drawing. 

[001 1] The exhaust gas 5 which drawing 1 and drawin g 2 show an example of a gestalt which carries 
out the EGR equipment of this invention, engines, such as a Diesel engine, are shown, the inhalation air 
4 is drawn through the inlet pipe 2 and the inlet manifold 3 which accomplish an inhalation-of-air path, 
and one in drawing is distributed to each cylinder of said engine 1, and is discharged from each cylinder 
of said engine 1 is discharged out of a vehicle through the exhaust manifold 6 and the exhaust pipe 7 
which accomplish a flueway. 

[0012] And in the engine 1 currently illustrated here, it has the **** vortex tube 8 explained in full 
detail below, between the turning room 9 of this vortex tube 8 and exhaust manifolds 6 is connected by 
the exhaust gas installation path 10, between the proper location of an exhaust pipe 7 and the pre-heating 
deliveries 1 1 of said vortex tube 8 is connected by the pre-heating blowdown path 12, and between the 
cold deliveries 13 of said vortex tube 8 is connected by the cold blowdown path 14. 
[0013] Discovery observation was done by the physicist GeorgesRanque of France around 1930, and by 
making a gaseous high-speed turning style in a cylinder, said vortex tube 8 is used so that a separation 
extract can be been made to carry out and the exhaust gas 5 drawn from the exhaust manifold 6 of an 
engine 1 may be divided into pre-heating and cold in this example of a gestalt at pre-heating and cold. 
[0014] The detail of this vortex tube 8 is as being shown in drawin g 2 , and the end section of the hot 
tube 15 formed in the shape of a cylinder is connected to the axial core of said turning room 9. Said cold 
delivery 13 which accomplished the bore smaller than the bore of said hot tube 15 in the reverse axial 
core the side to which said hot tube 15 in this turning room 9 was connected is formed, and said pre- 
heating delivery 1 1 is established in the other end of said hot tube 15. 

[0015] And the exhaust gas 5 drawn through the exhaust gas installation path 10 from the exhaust 
manifold 6 It is introduced from the tangential direction of said turning room 9 through exhaust gas inlet 
9 A prepared in the peripheral wall of the turning room 9. Accomplish a high-speed turning style in this 
turning room 9, and it goes into the hot tube 15 altogether. A part of outside turning style is discharged 
by the pre-heating delivery 1 1 by the flow control valve 16 with which said pre-heating delivery 1 1 was 
equipped. Being put back to the axial core of the hot tube 15, and circling, the remaining exhaust gas 5 
passes the axial core of the hot tube 15 and the turning room 9, and is discharged by the cold delivery 
13. 

[0016] Here the flow control valve 16 of the pre-heating delivery 1 1 It is arranged at the core of the 
passage inner skin 17 whose diameter was gradually reduced towards the hot tube 15 side. And it is 
formed in the shape of [ which is tapering off towards the hot tube 15 side ] a cone. It is constituted by 
the actuator 18 (refer to drawing 1 ) possible [ forward/backward moving ] in the direction of an axial 
center, when it moves forward to the hot tube 15 side, the clearance between the passage inner skin 17 is 
narrowed, and when an opening becomes small and ****, it has carried out as [ become / an opening / 
large]. 

[0017] In addition, it has set up so that the pressure of the flow control valve 16 of the pre-heating 
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delivery 1 1 in back may become always high from the pressure of the cold delivery 13 at the time of 
actual actuation of a vortex tube 8. 

[0018] On the other hand, while the engine 1 shown in drawin g 1 is equipped with the revolution sensor 
19 which detects the engine speed, in the accelerator of the driver's seat which is not illustrated It has the 
accelerator sensor 20 (load sensor: it is also good to substitute the sensor which detects the injection 
quantity of a fuel) which detects an accelerator opening as a load of an engine 1. The detecting signal N 
from said revolution sensor 19 The detecting signal L from said accelerator sensor 20 is inputted into the 
control unit 21 which accomplishes an engine control computer (ECU:Electronic Control Unit). 
[0019] Moreover, while the intake-air- temperature sensor 22 which detects the temperature of the 
inhalation air 4 introduced into an engine 1 is attached to the inlet manifold 3, the exhaust-gas- 
temperature sensor 23 which detects the temperature of the exhaust gas 5 introduced into a vortex tube 8 
is attached to the exhaust manifold 6, and the detecting signals Tl and T2 from these intake-air- 
temperatures sensor 22 and the exhaust-gas-temperature sensor 23 are also inputted into said control unit 
21. 

[0020] In said control unit 21 And the detecting signal N from the revolution sensor 19 The detecting 
signal L from the accelerator sensor 20 (load sensor: it is also good to substitute the sensor which detects 
the injection quantity of a fuel) which detects an accelerator opening Based on the detecting signals Tl 
and T2 from said intake-air-temperature sensor 22 and the exhaust-gas-temperature sensor 23, so that 
the recirculation of the exhaust gas 5 may be carried out by the optimal flow rate according to the 
operational status of an engine 1, the inhalation air 4, and the temperature conditions of exhaust gas 5 
Command C is outputted to the actuator 18 which carries out opening adjustment of the flow control 
valve 16 of the pre-heating delivery 1 1 in a vortex tube 8 whenever [ pair dehiscence ]. 
[0021] For example, in a control device 21, the optimal EGR rate fundamental as a control map is 
uniquely set up for the 2-dimensional map by the rotational frequency and load of an engine 1. This 
optimal EGR rate is amended according to the temperature of the inhalation air 4 introduced into an 
engine 1. What is necessary is to convert into the opening of a flow control valve 16, after the 
temperature of the exhaust gas 5 included in a vortex tube 8 also considers the amended EGR rate, and 
just to make it output to an actuator 18 as command C whenever [ pair dehiscence ]. 
[0022] Namely, the thing for which reduction-ization of NOx is attained by the recirculation of exhaust 
gas 5 Although the most effective optimal EGR rate that does not cause generating of the black smoke in 
the operational status will be decided in general if the rotational frequency and load of an engine 1 are 
known since it has generating of a black smoke and the relation of a trade-off by the incomplete 
combustion within each cylinder NOx generated by combustion within a cylinder Since combustion 
temperature changes with the temperature of the inhalation air 4 and an yield fluctuates even if it is the 
same operational status (it will increase if temperature is high, and it will decrease if low) If amendment 
according to the temperature of the inhalation air 4 is performed by using as the base the optimal EGR 
rate decided from the aforementioned operational status, the EGR rate more near a true value will be 
acquired. 

[0023] In converting into the opening of the flow control valve 16 of the pre-heating delivery 1 1 the 
EGR rate acquired by doing in this way and in a vortex tube 8 Since the blowdown flow rate of the pre- 
heating of the exhaust gas 5 decided by the opening of a flow control valve 16 influences greatly the 
flow rate and temperature of cold of exhaust gas 5 which are discharged from the cold delivery 13 It is 
made to perform opening conversion so that the recirculation of the cold of exhaust gas 5 may be carried 
out by the optimal flow rate which considers the anticipation temperature of the cold of exhaust gas 5 by 
which the recirculation is carried out, the volume change by the anticipation temperature, etc., and can 
attain a target EGR rate when the temperature of the exhaust gas 5 included in a vortex tube 8 has been 
grasped. 

[0024] With the EGR equipment which it **(ed) and was constituted in this way A part of exhaust gas 5 
extracted from the exhaust manifold 6 is introduced from a tangential direction in the turning room 9 
from exhaust gas inlet 9A of a vortex tube 8. Accomplish a high-speed turning style in this turning room 
9, and it goes into the hot tube 15 altogether. A part of outside turning style is discharged by the pre- 
heating delivery 1 1 by the flow control valve 1 6 with which the pre-heating delivery 1 1 was equipped, 
and being put back to the axial core of the hot tube 15, and circling, the remaining exhaust gas 5 passes 
the axial core of the hot tube 15 and the turning room 9, and is discharged by the cold delivery 13. 
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[0025] Although the turning style of the outside which goes to the pre-heating delivery 1 1, and the 
turning style which moves to two opposite directions called the turning style of the inside which goes to 
the cold delivery 13 will be made in the hot tube 15 at this time By work of the centrifugal force of an 
outside turning style, to the axial core of the hot tube 15 Since the path ideal for an inside turning style 
to move to an opposite direction is formed, the turning style which moves to two opposite directions in 
relation to the pressure differential by the side of a flow control valve 16 and the cold delivery 13 will be 
formed convenient. 

[0026] And it becomes the forced vortex compulsorily rotated for an inside turning style by the outside 
turning style at a fixed angular velocity to an outside turning style serving as a free vortex although both 
flow is shut up, respectively as far as rotation is concerned with the intense turbulent flow which the 
turning style of two inside and outside which go to this opposite direction is circling with the same 
angular velocity mutually towards this direction, and happens to the boundary of such two flow, and it 
becomes like a single lump. 

[0027] Here the linear velocity (rotational speed) of the particle in the inside of a free vortex Since 
angular momentum is saved as it moves to the core side of the eddy and it will increase For example, 
although linear velocity will decrease to one half and the particle in a free vortex becomes one 4 times 
the linear velocity of this as compared with a forced vortex in the forced vortex which has a fixed 
angular velocity to linear velocity doubling in the place which a radius reduces by half by the free vortex 
Since kinetic energy is proportional to square of linear velocity, in this example, the particle in the inside 
of a forced vortex will have 1/16 of the kinetic energy of the kinetic energy of the particle of a free 
vortex on the occasion of carrying out turning migration to the place which a vortical radius reduces by 
half. 

[0028] Therefore, if it is in the condition that the turning style of a free vortex was formed outside 
within the hot tube 15, and the turning style of the forced vortex which rotates with the same angular 
velocity as the inside was formed The difference of the mutual kinetic energy in the turning style of an 
outside and the inside serves as heat, it will be carried to an outside turning style from an inside turning 
style, and an inside turning style will serve as cold of exhaust gas 5, and an outside turning style will 
serve as pre-heating of exhaust gas 5, and it will dissociate. 

[0029] And while a part of outside turning style is discharged by the pre-heating delivery 1 1 as pre- 
heating of exhaust gas 5 and it is discharged by the exhaust pipe 7 through the pre-heating blowdown 
path 12, it enables it to carry out the recirculation of the inside turning style through the cold blowdown 
path 14 to an inlet manifold 3 from the cold delivery 13 as cold of exhaust gas 5, to cool exhaust gas 5 
efficiently, without using a water-cooled system, and to recycle in an inlet manifold 3. 
[0030] Moreover, since the method which divides exhaust gas 5 into pre-heating and cold by the vortex 
tube 8, and recycles only cold is adopted, the volume is smaller than the case where the EGR cooler of 
the method which carries out water cooling of the conventional **** exhaust gas 5, and recycles it is 
adopted, it ends, and it becomes possible to attain miniaturization of the whole EGR equipment. 
[0031] In addition, an engine speed is detected by the revolution sensor 19 especially in this example of 
a gestalt. While an accelerator opening is detected by the accelerator sensor 20 as a load of an engine 1 
The temperature of the inhalation air 4 introduced into an engine 1 is detected by the intake-air- 
temperature sensor 22. The temperature of the exhaust gas 5 introduced into a vortex tube 8 is detected 
by the exhaust-gas-temperature sensor 23. The detecting signals N, L, Tl, and T2 from each [ these ] 
sensors 19, 20, 22, and 23 are inputted into a control unit 21. Since the opening command C is outputted 
from said control unit 21 to the actuator 18 which carries out opening adjustment of the flow control 
valve 16 of the pre-heating delivery 1 1 and said flow control valve 16 is controlled by the suitable 
opening The recirculation of the exhaust gas 5 will be carried out by the optimal flow rate according to 
the operational status of an engine 1, the inhalation air 4, and the temperature conditions of exhaust gas 
5. 

[0032] Therefore, since the recirculation exhaust gas 5 can be cooled efficiently according to the above- 
mentioned example of a gestalt, without increasing the thermal load of a water-cooled system Cost is 
substantially reducible as unnecessary in the increase of a circulating water flow, or the cure of carrying 
out or enlarging a radiator etc. And since miniaturization of the whole EGR equipment can be attained 
by adoption of a vortex tube 8, loading which eases the constraint on a layout also to an automobile etc. 
and is convenient is realizable. 
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[0033] Moreover, especially in this example of a gestalt, the flow control valve 16 of the pre-heating 
delivery 1 1 in a vortex tube 8 is controlled by the opening command C from a control device 21 to a 
suitable opening. Since the recirculation of the exhaust gas 5 can be carried out by the optimal flow rate 
according to the operational status of an engine 1, the inhalation air 4, and the temperature conditions of 
exhaust gas 5 Reduction-ization of NOx can be attained effectively, controlling certainly black- smoke 
generating in the relation between NOx reduction and a trade-off by the recirculation of exhaust gas 5 
etc. 

[0034] In addition, as for the EGR equipment of this invention, it is needless to say that modification 
can be variously added within limits which do not deviate from that you may make it return the cold of 
the exhaust gas which is not limited only to the above-mentioned example of a gestalt, and you may 
make it extract further that you may make it equip juxtaposition with two or more vortex tubes and the 
exhaust gas led to a vortex tube from an exhaust pipe, and was drawn from the vortex tube to an inlet 
pipe, and the other summaries of this invention. <BR> [0035] 

[Effect of the Invention] According to the EGR equipment of above-mentioned this invention, the 
effectiveness which was excellent in the versatility like the following can be done so. 
[0036] (I) Since recirculation exhaust gas can be cooled efficiently according to invention of this 
invention according to claim 1, without increasing the thermal load of a water-cooled system Since cost 
can be substantially reduced as unnecessary in the increase of a circulating water flow, or the cure of 
carrying out or enlarging a radiator etc. and miniaturization of the whole EGR equipment can moreover 
be attained by adoption of a vortex tube Loading which eases the constraint on a layout also to an 
automobile etc. and is convenient is realizable. 

[0037] (II) Since according to invention of this invention according to claim 2 the flow control valve of 
the pre-heating delivery in a vortex tube can be controlled by the opening command from a control 
device to a suitable opening and the recirculation of the exhaust gas can be carried out by the optimal 
flow rate according to engine operational status, inhalation air, and the temperature conditions of 
exhaust gas, reduction-ization of NOx can be attained effectively, controlling certainly black-smoke 
generating in the relation between NOx reduction and a trade-off by the recirculation of exhaust gas etc. 



[Translation done.] 
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mthEGR7- ; 7£$iffiLtzt><?>tfh&. ?cr>mmi&ni l zmmLtz$mmm#i l ziciifflmiitz 

[ooo3] &jj-?mwmmtzii*x.&z\ti)m£UK 

iwmw&lx o k-rmmi znx [ o o o 9 ] z<r>x 0 twur , fcuansga^gBMi 

9&*^<^EGR?-5£iI£)tt^^EGR^;: 40 ^Ci: DsK/kr* ^X^ J .-y^fcttl»^ttaiP^c£ 

awca. xyi/y^ai*£ci[fflLTsm^x^^ffl mm#immmt£.mmzti. ztuzx^x. xy 

d tiz%&^ TmJkizmthmnMco^m^m isycomKW&tWAgsmvMmtfxnis^mzm 

LfcO-fS^tV^^^^^k^T. nxE-<9« [00 10] 

mimvbti%^t^mmm<). its, egr? [^j!(o»is^«] wt*i£hj!o»s^®£W£ 

l!)m^T'{iSK^^*Sa5:IIS-r&^^^T'>h^' [001 1 ] 01&tf02»i*!»EGR§»Mfe 

IfcU^fcv^lSIlikJ)-?*:., *4JW0>-«fc*tf-*>«>T. 0* 1 t^tr 4 — t'/l^M 

[0004] *^BHti±a<0H1fffc^T=5:Lfct><0 ^coxy^-y£^L. ®SuiS8S«-n»»,f 2RWR» 
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tc. wfldxy v'y 1 <o#y y yyfrtAM&Zii&Hma 
[00 121-eLt. ££K®SLtV£xyiv*y it 
9 i: #f js.-?-*-^ K 6 k omm$i,tfAm*M8& 1 0 

xi-a--ysffM%^.%u 1 1 temt'mm&mn i io 
tta;p 1 3fc«H!W«j»ajji»i 4fc«t o&mztiz 

[0013] waMOH 1 •'/ 9 X+a.-7&\i. 1930 
ifmcr, y 7 y X^tSjEi^^CeorgesRanquefc i 0 ^JLM 

± 0 t izfttm&TZ ZkolzUzi* cot 

*Bmmizt$^Ti±. xyiv'yioSESvV-*- 

J:3fcJliVvO>4. 20 
[0 0 14] ^co^;t-r /^^i-y8cop«B<i02 

1 3cr>-&ifmmmm.9<rm/i>w,zw^hx^ 

0. atelfll^9tfcft-&frae* yh^*-7'l 5#88K 
3ftfcHfc^O«U<ff£tt. Mfd*-y hf-^-^l 5 
<9i*igJ: D^S^rtg^^-ri 3 tLfcfuiB&mttajP 
1 37tp'l£(t^ii. M£* y 50<fci®gi5tfr 
ElgMttdiP 1 1 - 
[00 15] ^LT, Sfm-?-*-/PK6*^SfM^X 

#a«i ozmLTmfrtifzvmxx 5<±, iSE@M9 30 
ffimmzmiizamyffxmxa 9 a^/j- l-c Mf&i8@^ 

9i7)«^[6]*»f>#A$ii-I.J:3^oTfcO. mm 

fc ao . friEigMttain 1 1 tzmmztitzmmmmft 1 
eizx *)^mcommm>~Ui) t mm.iiin 1 1 izm&z 

*U mcry9m#X5li* v h^-i-yi 5^C^tc 

90»l>3IS£ffl&LTK^tt{iJP 1 3lzmftZtL& X 0 

[00 16] ZZX\ IgfUttitJPl l<0*SftfSH#16 40 

* v h^jL-7-1 5ffl£ftttt$*t;:«8S-t6J: otc 
LfcsKSSrtJMl 7i9«t"l>K6iB£*U LjK>. tf-yh 

t\ 7?fai-^18 (@1#SS) i 9*£\frftt 
[00 17]$. ^;l/xy^Xf-jL-y8co|||giOM!l 
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Offifta^MtttiJP 1 3?>E3]£ *)mz&< tc&Xotz 
WC&LThh. 

[0018] m 1 Cip-rxyi/y 1 c -ewxy 
xy|ilfea^l^ai-r& ®K-fey^ 1 9^'ffix. ^.ixt^S 

jgeSrxy^'y lcomwfc LT«aj-rsr^-feA-fcy9-2 

0 (JUt-feyf : M^WS5r«!ffii-|.-by-9-C{tffl 
^■&Zki>n) A^i-^TfeO. HulElHl'g'feyiM 9 

a»s»<o«&am#Nfc, «ifBr^-fe;w:y^2 o&t><o& 
UB9Lfc#. xy^'yjilfflirjy^-^ (ecu : El 

ectronic Control Unit) £j&-ffflffll3£M2 1 CA?)? 

[oo l 9] ^fc. «ftv^*-yn<3C, xy^'yi 
t^A^ixl.9iA^4^iaS5r«l*^-|."RMjaK-by 
-9-2 2**ft^2ira>6i:*t::. #f«v^*-;kK6tc 
l±. ^;H 1 -y^Xf-j.-7'8^A$ixS»^'X5<?5 

i&jg£fi&iu-f &i*mfflg-ty-9-2 3*WSnTfcO. 
iii^»«R^jaffi-ty9-2 2stxsmaaK-tyr2 3*^ 
oi&ajfi^Ti , t 2 t, miesijffli^a 2 1 1 a* $*u> J; 

[ 0 0 2 0 ] *LT. mm^M2 1 tt>V%T{±. IhI 

&-fcy^i9a>^9t&ajfi^Nfc s T^-b^s^^aj 

f|,7?-fe;^yt2 0 (MtVt :M«0«Sta$r 
i: . HuiE«R»ia^-fe y -9- 2 2 S.t/SmSS-fe > * 2 3 *^ 

fc i»a^4 wffi%0* 5 oi&ig&mzm i tzmmfii 

^-y8tfcttsig^tta;pi i^a*iHS#i 6^^ 
siBS^r^f-j-x-^ i siznimmt^cz&ii 

[0021] mm. wmm2 1 {-tj^r, xy^-y 

1 <r>wm. t ftffifc C i S ~»5c-7 v -/ rt 

E G Rspfcxy :v*y i £SA£ix&«RA£m4 «0?SStc 
lEtTltEL. -eoffljE^il^EGR^^-rv^X 
^ 8 fcASStm^ 5<OjBSt jK*Lfc±TSa 
«g#l 609BHK(=flUrL. T^fiX-^ 1 8tMt 

[0022] Hit., Vm#X5cr>HWmiz£ 0 NOxO 

H«co^fcM^-r-*5j-7c7)|igffi{cS)&<7)T\ xyy'y 

tO^Jrig^^fitSmW^jiEGR^Btia^i 
tztlzfthtf. ^yy^rtTco^tiOf^-tSN 

Ox<±, |3|t^K*L^-CJ)^ti>iRA^^4<7)fflSti; 

fi^E G R?££^-X t tT«RA^4 £OSSfcJEtfc 
MOrffUf, iO««t>S^EGR$*^^*t^ l It 
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[0023] ZLX. ZnXdlZlX'&tttitzEGRm 

^HMtttupi icnmmm#i 6(mmz®»t&£. 

$g£A#<f^«-&c9t\ ffllrrv9Z.+*-78lz 

^^^JnflcLTBS^EGR^^^T'^&ftJSSSft 10 
"tUfcUfx 5<WMWq?«8S*ii J: o £HKtt*&fT 

[0 0 24] rffiLT. £<BJ:3(3tftLft:EGRgn? 

?Xf-A-:T8^E«#XS£AP 9 A 

•C«^iSElHlSI^UT^:T*>y hf-a-y 1 5^fcA 

o . «»ttajp 1 1 e&mtvrzmmmi 1 6 c j: 9 

gMSL-TfSMtttiiP 1 3«ai$^&. 
[0 0 2 5] Zcom. *»/ S^tfC'Ji, lg 

MtttUP 1 1 Ji-»Di5=i»Kfc . ^Mttajp i 3 
&zt tz%h&. ^m^mm^cm^co 

fc«^LTroc7)R«*|tn^«rrsSElllSE*^ : 5r< 30 
1&f8.Zti&ZUz%:&. 

[ 0 0 2 6 ] * L/C, £<?)K*f7> fitted WI-HOO 

9. @!ife»icBa-r5Bi'}S(^s^ { *^fflt)i*^> 

«t**>k»u nm<ni$t®mmw<?>m.mmz£r)s. 

[0027] <r zx. i&»o4n^?aigra (e 
cms) ii. -e^a^tii^irtstco^aws 40 

fecoftmg.*¥rimm'ci±®mmtfi 1 / 2 

4fg<9iH3££i:&£#\ »x^/^-{±MS3SJg^^ 
[0028] i->t. hf-a-yi 5rtT^Hffl('g 50 
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t ftMnwmfcizMimKcomm^j^-comtfm 
[0029] ^lt. tMmmwy-ffltmtf* 5 

<9lSMfcLTIg^fttffiPl ltSEtt^iU igMSfttijlSS 
12^aLTSt^7{c#fai$irl.-*. tmnwm 

*m$i.tfx 5<r#m.t LT^tttup 1 3*>^&$y#tts 

iI88 1 4 £ ffl LTiRMv - F 3^S«SI§^S <T 
[003 0] &tz. ^f-/;^fa-78t:J:0i« 

[oo3i]ft. mz*mmm£is^xii. ^>=j>h 

T^-b/Hr>"t2 OtJ: Oxyy'y 1 con^b Lxm$, 

zti&-ij. x.>i?yiizMAZti&i&7&fii t 4c7)m. 

**"Sm^-t>~?2 2t;:J:91&ti£*u ^/Pr-x^xf- 

^23fc^{fJ^itT, ^ix^-fey^l9, 20, 2 
2. 2 3*^^ajfi^N, L. Ti. T 2 ^Jffll^a2 
lt'A*^ix. ig^Ptaspi l<7)ggfili^#l6^fflJS 
P^-TST^f-^X-^ 1 8(^LH?ISPJffll^S2 1** 

^fflRm^ctf&xztixm?smsm#i etmm: 

fflmzfflWZii&Xolz^X^hnT. xyy'yico 

mamtw^M4m/»^x 5<r>m.&mzmt 

[0032] lot. ±Mffimtmz£tlt£. 

nmntk-tz zt%< mmmrnxx 5 ^ss*^ < 

m-hZttfX'Z&(r)X\ ^n^^km^Ltz*) . 5y 

AUCaxh^y^ri.^t^T-^. t*>t. ^7 
^X-f i-7'8c0Sfflfc<}; 9 E G R^S^*C03 

[0033] ttz. mtz&mmizts^xn. mmm 

2 lfrdcOfflg&itClz* *)X>Ut-v7X1-x-~7'&Iz 

fcft&ig$vttaiP 1 1 ^gifiws* 1 6 ^jiej^nmst 
/fx 5 wiaasfefHciK t^ftssiMT^r^'x 5 

S^-tirS £ fc #T'£ & tO-C. Sfm^X 5 wHfflsllzJ: h 
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[0034]$. *%HJJ«0E GRglii, J^c^ffiWI 

3,~7zmnzmmt&£?izLxi>&^zt. mz 

1kZliAi-£olzL-Ch&<. ifc. ^T7?^f*- 
[0035] 

[56ffltf>8&S] JJELfc*Wfl©EGR§g»cJ:*Uf. 

[0036] ( i ) *wmmm. i fcfB&^jjt «t 

y?A+ A -7<7Mmt,z£*)EGRmm£ 
[0037] (II) *%BJJ<7)S^2 KSfflfiftmz 

CI t & 0>t\ ffSUfrOffiHEtt: J: •& N OxffiM 
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[Hi ] ^mi^mmtm^-m^^mim-ch 

t. 

[ la 2 ] @ i «*';ut- y ? xi-^—fff^m z^tmn 

1 xyy'y 

2 mm {mmn<) 

3 (fliSuISS) 

4 iRA^M 
10 5 Sf^X 

6 «av^#-*K (»Siui&&) 

7 (Affile) 
io $m#xm*M& 

1 1 S^ttUSP 

12 HmSEtUifflfS 

13 #Mttajp 

14 ^mSftKiiSS 
20 16 

19 

21 jij^isa 

2 2 (RMfflJK-b^ 

23 a^uaa-t^ 
c ffli&m^ 

30 T 2 WHS? 



[02] 
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